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C- Mechanick Dyalling. ; 
But though we may juſtly account Dya/iing original- 
ly a Science, yet ſuch hath been the Generoſity of many 
of its ſtudious Contemplators, that they have commu- 
nicated their acquired Rules; whereby it 15 now be- 
come to many of the Ingenious no more difticult than 
an Art, and by many late Authors ſo intituled : Nay 
more, by this ſmall Treatiſe it will ſcarce be accounted 
more than a Mannal Operation ; for, though. (hitherto) 
all the Authors I have met with ſeem to preſuppoſe 
their Reader to underſtand Geometry, and the projecting 
of the Sphere already, or elſe endeavour 1n their Works 
to make him underſtand them, as if they were abſoJute- 
ly neceſſary to be known by every one that would 
make a Dyal, when as 'in truth &{ the contemplative 
pains of others aforefaid conſidered) they are not ; but 
indeed are only uſeful to thoſe that would know the 
reaſon of Dyalling. Thus they do not only diſcourage 

young beginners,. but: alſo diſappoint many Gentlemen 
and others , that would . willingly either make them 
themſelves, or ſet their Workmen about them, if they 
knew how to make them.. 

This little Piece I have therefore compoſed for the 
help-of thoſe .who underſtand neither the Proje#zon of 
the Sphere, or Geometrical Operations :. Qnly , they 
know how to, draw a ſtraight Line between twoPants 
by the ſide of a Ruler, deſcribe a Circle with a pair of 
Compaſſes, ereQ a Perpendicular, and ,draw one Line 
parallel to another, . they may know how to draw. a 
Pyal for any given. Plane, however ſcituazed..im any 
Latitude, Rand any 30 © LEWES TID VIP MO 

But perhaps theſe twolaft little Tricks are not known 
ro all new. beginners ,. therefore I: ſhalb !hew them 
Firſt, k - S #5 $fn 346 _—_ Apo 
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How to.erelt « Perpendicular. For Example, in Fig. 1. 


_ the Line AB you would ere& a Perpendicular 
to the Point C: Place one Foot of your Compaſſes 
upon the point C, and open the other to what diſtance 


you pleaſe; For Example, to the pojnt, A, make there a 
mark ; then keeping the firſt Foot" |. » 


{till in C, turn the other Foot to- 
ward B, and make there another 
mark ; then open your Compaſſes 


wider, ſuppoſe to the length AB, 


and placing one Foot in the point 
A, with the other Foot deſeribe a 
{mall Arch over the point C, and 
_removing the Foot of your Com- 
paſſes to the point B, with the 0+ 
ther Foot deſcribe another ſmall. 
Arch, to cut the firſt Arch, as at D. 


Then lay your ſtraight Ruler to the 
point where the two ſmall Arches 


cut each other, and upon - the 


point. C, and by the fide of the Ru- 
ler draw the Line C D, which ſhall 
be a Perpendicular to the Line AB. 


Another way with once opening the 
Compaſſes, as by Fig. 2. 


Draw the Line. A-B, and place 
one Foot of your Compaſſes upon 
the point you would have the Per- . __ 


pendicular erected, as at the PR Pl 


and. with the other foot deſcribe the Semi-Circle AabB, 
then placing ons Foot in B,. extend the. other Foot to 6, 
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Mechanick Dyallng. 

in the Semi-Circle ; and keeping that Foot in, extend 
' the other Foot to D, and make there a {mall Arch : 
Then remove one Foot of your Compaſſes to A, and 
exterid the other Foot to 4in'the Semi-Circle, ant keep- 
ing that Foot in «, extend the other to D, and make 
there another ſmall Arch, to cut the firſt ſmall Arch ; 
and layingra ſtraight Ruler to the point where theſe 
two ſmall Arches cut each other, and'upon the point 


C, draw by the ſide of the Ruler-the Line C D, which 
ſhall be Perpendicular to the Line AB. 


To erett a Perpendicular upon the end of a Line, as by Fig. 3. 


... On thepoint B, at oneend of the Line A B, place:one 


Foot of your Compaſſes in the point B, and extend the 
other on the Line towards A, as to6b, and with it de- 
{cribe the Arch baC; then placing one Foot in 6, ex- 
tend the other to 4 in-the Arch, and make therea-mark : 
Divide with your Compaſſes the Arch 5 2 -into two 
equal parts, and keeping the Feet of your Compaſſes at 
that diſtance, meaſure in the 'Arch from 4 to C, then 
draw a ſtraight Line fromthe point C to the end of the 
Line B, and that ſtraight Line ſhall be Perpendicular to 


 theend of the Line AB. 


To drew Line Parallel to another Line, as by Fig. 4. 


Example. If you would draw-a Line Parallel to the Line 
AB, open your Compaſſes to the diſtance you intend 
the Lines ſhall ſtand off each other , -and placing one 
Foot ſucceſſively near each} end, :deſcribe with the other 
Foot the ſmall Arches C'D;; lay a ftraight Ruler tothe 
copof theſe Arches, and draw'a*Line by the'fide of at, 
and thatLitie ſhall -bePatallel tothe Line-AB.: . 

Definitions. 
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7 
Definitions. 

\ A Dyat Plane is that Flat whereon a Dye! is intend- 
,.ed to be projected. ' 


Of Dyal Plaxes ſome be DirefF, others Decliners, others 


Oblique. 
of Direft Planes there are five forts: 


| 1. The Horizontal whoſe Plane lies flat, and is paral- 
lel to the Horizon, beholdin 


x - the Zerrh. 
2. The South Erei?, whole Plane ſtands upright, and 
diretly beholds the Sourh. 


3. The North Erei?, whoſe Plane ſtands upright, and 
dire&ly beholds the North... 


4. The Eaft Ere?, whoſe Plane ſtands upright, and 
direAly beholds the Expt. 


5. The Weſ# Ere, whoſe Plane ſtands upright, and 
diretly beholds the Weſt. : | 
Of Decliners there are infitite: and yet may be reduced 
ito theſe two Kzzds ; __ 
T. The South Erect Plane, declining more or lefs to- 
wards the Eaſt or Weſt. | 


2. The North Eret# Plane, declining more or leſs to- 
wards the Eaſt or Weſt. | 

Of Olliqer Planes ſome are 
and are of four ſorts : 


I. Direct rooms. Planes, which lean towards you, 
and lie directly .in the Eaſt, Weſt, North, or South quar- 
tErs of Heaven: i578 


' 2. Diredt Reclining Planes, which lean from you, and | 
lie directly in the Eaſt, Weff, North, or South quarters 
of Heaven. | BY 

© 3- Tnclining Declining Planes, whichiean wg) 
but ke not. direvtly-in the Eft, Weſt, North, or South 


quar- 
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8 Mechanick' Dyalling. 
quarters of Heaven : But decline more or leſs from the 
North or South, towards the Eaſt or Weſt. 

4. Reclining Declining Planes, 'which lean from you, 
bur. lie not. direQly in'the Eft, Weſt, Norrh; or South 
quarters of Heaven : But Decline moreor ef! from® the 
North or South, towards the Eaſt or Weſt. - tf 

If the Scituation of the Pl/axe be not given, you muſt 
{eek it : For, there are ſeveral ways how to know theſe 
ſeveral kinds of Plaxes uſed among Artiſts, But the frea- 
dieſt and eafieſt is by an Inſtrument called a Declinatory, 
fitted to the variation of your Place: And if it be truly 
made, you may as ſafely rely upon it asany other. 


OPERATION. - 
The Deſcription of the C linatory. 


HE Clinatory is made 'of 'a ſquare Board, 'as 

3 ABCD, of a good thickneſs, and the arger the 

better; between two of the ſides 15 deſcribed on the 
Center A a Qzadrant as E F divided into go equal parts 
or degrees, which are figured with 10, 20, 3o, to go; 
and then back again with the Complements of the fame 
numbers to go : between the Limb and the two'Semi- 
diameters is made a-round:Box, into which 'a-Magneti- 
cal Needle is fitted ; and a Card of the Nautical Com+ 
paſs, divided into four Nineties, beginning their num- 
bers at the Eaſt, Weſt, North; and South -points- of the 


Compaſs, from which points the oppoſite-fides of the 

Clintory receives their Names of Eaft, Weſt; North and 

SQUENe:; 1c: * ONE 6 HALEN 

ut, Note, that the North point of the Card muſt be 

placed..ſo.many; degrees towards the Eaft or Weſt ſides 

of. the Clinatory, 'a$\the: Needle: vayies from wu "_ 
ble a ort 
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Nort poInt of the world, in the place where you make 
your Dyal; which your Workman that makes your 
Clinatory will know how to. fit.  - es 
Upon the Center A, whereon the Qu4drant was de- 

ſcribed, is faſtened a Plumb-line, having a Plummet of 
Lead or Brals faſtned to the,end of it , which Plumb- 
line is of ſuch length that the Plummet may fall juſt in- 
to the Groove GH, below the Quadrazt, which is for 
that purpoſe made of ſich a depth that the Plummet 
may ride freely within.it, without ſtopping at the ſides 
of it. See the Figure annexed. 
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10 Mechanick Dyalling. | 
_  Wich this Clinatory you may examine the ſcitvation: 
of Planes. As if your Plane be Horizontal, it is dire :: 
and then for the true ſcituating your Dyal you have 
only the true North and South Line to fiad : which. 15 
done only by ſetting the Clinatory flat down upon the 
Plane, and turning 1t towards the right or left hand, till 
you can bring the North point of the Needle to. hang 
x over the Flower-de-luce, for then if you draw a 
ine by either of the ſides parallel to the Needle, that 
Line ſhall be a North and South Line. EESON 
If your Plane either Recline or Incline, Apply one- of: 
the ſides of your Clinatory parallel to one of the Semi- 
diameters of the Qzaadrant to the Plane, in ſuch ſort 
that. the Plumb-line hanging at liberty, may/fall upon 
'T Circumference of the Laarart, for then tha num- 
ber of degrees of the Quadrant comprehended bytween: 
the ſide of the Quadrant parallel to thePlane, and the. 
Plumb-line ſhall be the numbar of degrees for Reclina- 
tion, if the Center of the Quadrazt points upwards; or- 
Inclination, if the Center-points downwards. 
{If your Reclining or Inclining Plane Decline,, Draw 
upen it a Line parallel to the Horizon, which you may 
do by applying the-back-ſ{ide of the Clinatory, and rai- 
{ingor depreſſing the Center of the Quadrant, till the. 
Plumb-line hang juſt upon one of the.Semi-diameters for. 
then your may by: the upper ſide of the Clinatory draw 
an Horizontal Line if-the Plane Incline, or by the un. 
der fide if it Recline. If it neither Incline or Recline, 
you may draw a Horizontal Line both by the upper. 
and under ſides of the Clinatory. Having drawn the- 
Horizontal Line, apply the North fide of the Clivatory. 
tO-it, and if the North end of the Needle points dire&t- 
ly towards the Plane, it is then a South Plane.. If the 
North point of the Needle points dire&ly from the Plane, 
1d 


Mechanick Dyallmg. IT 
it is a North Plane : but if it points towards the Eaſt, 
it is an Eaſt Plane : if towards the Weſt, a Weſt Plane. 
If it do not point dire&ly either Eaſt, Welt, North, or 
South, then ſo many degrees as the Needle declines from 
any of theſe four points to any of the other of theſe 
four points, {o many degrees is the Declination of the 
Plane. 

You may find a Meridian Line another way ; thus, 
If the Sun ſhine juſt at Noon, hold up «Plumb-line fo 
as the ſhadow of itmay fall upon your Plane, and that 
ſhadow ſhall be a Heridian Line. 


OPERAT. IL. 
To deſcribe a Dyal upon a Horizontal Plane, 


Irſt draw a North and South Line (which is called 
a Meridian Line) through the middle of the Plane : 
Thus, Set your Declizatory flat upon the Plane, and turn 
it to and fro till the Needle hang preciſely over the Me- 
ridian Liu? of the Declinatory ; then by the ſide of the 
Declinatory parallel to its Meridian Line, draw a ſtraight 
Line on the Plane, and if that ſtraight Line be in the 
middle of the Plane, it ſhall be the Meridian Lzne, with- 
out more ado: But if it be not in the middle of the 
Plane, you muſt draw a Line parallel to ic through the 
middle of the Plane for the Merid:az Line, or twelve a 
_ Clock line: And it ſhall be the Meridian Line, and al- 
{0 be the Subſtilar Line ; then draw another ſtraight Line 
through the middle of this Line, to cur it at right An- 
gles for the VI. a Clock Lines; and where theſe two. 
Lines cut one another make your Centre, whereon dc- 
{cribe a Circle on your P/aneas. large as you can, which 
by the Meriaian Line, and - Line drawn at right An- 
o* | rg 2 olesg 
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gles with it will be divided into four Quadravts'; oneof 
the ack ates divide into go degrees thus, Keeping 


your Compaſſes at the fame width they were at when 
you deſcribed the Quadrant, place one Foot in the 
"twelve a Clock Line, and extend the other in the 
Quadrant, and make in the Quadrant a mark with it ; 
{ſo ſhall you have the ſixtieth degree marked out : then 
place one Foot of your Compaſles in the fix a Clock. 
Line, and extend the other in- the Quadraxt, and make 
In the Quadrant another mark with it ; 1o ſhall that 
Quadraxt be divided into three equal parts.; each of 
theſe three equal parts contains 3o degrees: Then with: 
your Compaſſes divide one of theſe three equal parts. 
into three parts, and transfer that diſtance to the other 
two third parts of the Quadrant, ſo ſhall the whole 
rerey be divided into nine equal parts. Then di- 
vide one of theſe nine equal parts into two equal parts,. 
and transfer that diſtance to the other eight equal 
parts, ſo ſhall the Quadrant be divided into eighteen 
equal parts. Then divide one of thele eighteen equal. 
parts into five equal parts, and transfer that diſtance to. 
the other ſeventeen 'equal parts, ſo ſhalt the whole 
Quadrant be divided into go equal parts. Each of theſe 
90 equal parts are called Degrees. 

Note, That you may in ſmall Qzadrants divide truer 
and with lefs trouble with Steel Dividers, (which open: 
or cloſe with -a Screw for that purpoſe,,) than you can 
with Compaſſes. | 

In this Quadrant (thus divided) count from the $4b- 
ftilar or Meridian Lize the Elevation of the Pole, that 
iS, the number of Degrees that the Pole of the World 
is elevated above the Horizon of your Place, and draw 
2 Line from the Center' through that number of De- 
Srees for the- Siilar Line. Then on the _ or 

nn chooſe 
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Merhanith Dydlling. B} 
chooſe 4 point (where you pleaſe} and through that 
point draw a Eine at right Angles to'the Subfilar Eime 
as long as you can, for the Line of Continpence , and 
from that point in the Sabſtilar Lie meaſure the near- 
eſt” diſtance any part of the Sr2/ay Line hath to that 
point ; and keeping one Foot of your Conipaſles ffill 
10-that point, ſet of that diſtance in the Subſtilar Line, 
and ar that diſtance deſcribe againit the Lie of Contin- 
gexce a Semi. Circle, which divide from either fide the 
Meridian or Subſtitar Line into ſix equal parts thus ; 
Draw a Line through the Center of this Semi-circle pa» 
rallel to the Lye of Continpence, which ſhall be the Dz- 
ametral Line, and {hall divide this $2mi-Circle into two 

 Quadrants; one on one 1{1de the Subſtilay Line, and the 
other Cnaarant on the other ſide the Subftilar Lzne : 
Then keeping your Compaſles at the ſame diſtance they 
were at whea you deſcribed the Semi-Circle, place one 
Foot firſt on one ſide the Diametral Line at the Inter. 
ſetion of it and the Semi-Circle, and then on the 0: 
ther ſide, at the Interfettion of it and the-Semi-Circle, 
and extend the other in the Semi-Circle , and make 
marks1n the Serm-Circle on either ſide the Subſtilar Lime 
Then place one Foot of your Compaſles at the Inter- 
{ection of the Semi-Circle and the Sub/tilar Line, and 
turn the other Foot about on either ſide the Semi-Circle 
and make miarks in the Semi-Circle, ſo ſhall the Semi- 
Circle be divided into fix equal parts: Divide one of 
theſe equal parts into two equal parts, and'transfer that 
diſtance to the other five equal parts, ſo {hall the whole 
Semi-Circle be divided into twelve equal parts. Theſe 
twelve Diviſions are to deſcribe the twelve: Hours of 
the Day, between fix a Clock in the Morning, and fix 
a Clock at Night. 
If you will have half Hours you may divide each of 


thels 
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theſe twelve into two equal parts, as before : .If you will 
have Quarters you may divide each of theſe twenty four 
iato rwo equal parts more, as before. 

For thus proportioning the Diviſions in the Semi- 
Circle, .you may, proportion the Diviſions and Sub-divi- 
ſions of Hours. upon. the. Dya! Plaxe ; for a ſtraight Ruler 
laid upon each of theſe Diviſions, and on the Center-of 
this Semi-Circle, ſhall ſhew on the L:ze of Contingence, 
the .ſevera} Diſtances of all che Hours and parts of Hours 
on the Dyal Plaze.. And ſtraight Lines drawa from the 
Center of the Dya! Plane, through the ſeveral Diviſions 
on. the Lize of Coxtingence {ſhall be the ſeveral Hour Lines 
and parts on the Dy«l Plaze. 

But an Horizontal Dyal 1n our Latitude will admit 
of four Hours more, vis. V, IV, inthe Morning, and 
VII, VIII, in the Evening. Therefore in the Circle de- 
ſcribed on the Center of the Dyal Plane transfer the 
diſtance between VI and V, and VI and IV, on the o- 
ther ſide the ſix a Clock Line; And transfer the Di- 
ſtances between VI and VI!, and VI and VIII on the 
other ſide the oppoſite fix a Clock Hour Line, and 
from the Center of the Dyel Plaze draw Lines through 
thoſe transferred Diſtances for the Hour Lines before and 
after VI. 

Then mark your Hour Lines with their reſpeQtive 
numbers. The Subſtiler Line 1n this Dyal (as aforeſaid) 
1s Xll, from thence towards the right hand mark every 
ſucceſſive Hour Line with I, II, III, &c. and from XII 
towards the left hand with XI, X,.IX, &c. 

The S:z1e muſt be erected perpendicularly over the 
Subſtilar Line, fo as to make'an Angle with the Dyad 
Plane equal to the Elevation of the Pole of your Place. 


Example 
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- You would draw'a Dyal 'upon a_ Horizontal Pliye 
| Here at London; Firſt draw tne Meridia (or North and 
- South:Line) as XII B, and croſs it in the middle with 
another Line-at right Angles, as V1, VI, which is an Eaſt: 
-and Weſt Line; where theſe two Lines cut each cther 
as at A, make the Center, whereon defcribe theSemi- 
Circle B, VI. VI; but one of the Qzadrants, viz.'the 
2uadrant from XII to VI, towards the right hand you: 
mult divide. into go equal parts (as you were taught 
in Fol, 12.) and at $51: degrees (which is Loxdons La- 
titude). make a mark, and laying a ſtraight Rulcr to the 
Center of the P/axe, and to this mark draw a Line b 
the ſide of it for the $::/ar Live, Then on the Subſtilar 
Live chule a. point as at C,, and through that point draw 
a Line as long as you can perpendicular to the Eaſt and 
Weſt Line YE, VI, as E F, (which 1s called the Conti 
gent" Line,) where this Contingent Line cuts the Swbſtilar 
I::ze place one Foot of your Compaſſes., atid from 
thence. meaſure the ſhorteſt diſtance between the point 
EC and'the Srilar Lize, And keeping one Foot of your 
Compaſſes ſtill in the point C, ſet off the. ſhotteſt di- 
ſtance. between the: poxnt C and the S:z/ar Line on the 
$ubſtilar- Line, as at D; which point D ſhall be a Cen- 
ter, Whereon with your:Compaſles at the ſame width 
you. muſt deſcribe a Semi-Circle to repreſent a Semi- 
Circle of the Equino#ial/. This Szmi-Circle divide into 
{ix- equal parts (as you-were taught Fo/. 13.) to each of 
which equal parts, and to the Center of the Equizo@7ia! 
Sem: Circle lay a ſtraight Ruler, and where the ſtraight 
Rultr-cuts the 4ine: of Comtingence make marks in the 
Line-of Contingence, Then. lay the. ſtraight Ruler to the 
gIN:z>;,- 
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Semi-Circle of the Dyal Plane, and to each of the marks in 
the Line of Contingence, and bythe fide of it draw twelve 
ſtraight Lines for the twelve Fore and Afterncon Hour 
Lines, 44&.;from VI.in the Morning -to-VI in the Even- 
19g. . Then in. the Qzedrert VIB, meaſure the diſtance 
between the VI a Clock Hour Line, and the V a Clock 
Hour Line; and transfer the fame diſtances from the VT: 
a:Qlock Line $0 VN, .and'V on bark fides the VIa Clock 
Hour Lines, and thraugh. thoſe. diRances. draw from the 
Canter of the.Plane the VII and V. a Clock Hour Lines, 
and meaſure the diſtance between the VI.a Glock Hour 
LineandtheIV.a Clock Hour Line, and transfer the ſame 
diftance from the VI a Clock Lige to;VIHl.and IV, and 
through thoſe diſtances.draw. from the Center of the 
Plane the VIII a Clock and1V a Clock Hour Lines. 
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Mechanick Dyalling. 1” 

Tf you will have the half Hours and quarter Hours, 
or any other diviſion of Hours, you mult divide each 
ſix diviſions of the EquinodFial into ſo many parts as 
you intend, and by a ſtraight Ruler laid to the Center 
of the Equinof1al, and thoſe diviſions in the Equinottial 
Circle make marks in the Lzne of Contingence, as you 
did before for the whole Hour Lines; and Lines drawn 
from the Center of the Plane through thoſe marks ſhall 
be the ſubdiviſions of the Hours : But you muſt re- 
member to make all ſub-diviſions ſhort Lines, and near 
the verge of the Dyal Plane, that you may the eaſier 
diſtinguiſh between the whole Hours and the parts of 
Hours ; as you may ſee in the Figure. 

Having drawn ihe Hour Lines, ſet the number of 
each Hour Line under it, as you ſee in the Figure. 

Laſt of all fit a Triangular Iron , whoſe angular point 
being laid to the Center of the Dyal Plaze, one fide 
muſt agree with the S»b/tilar Line, and its other ſide 
with the Stilar Line; fois the Stile made. And this $z/le 
you muſt ereCt perpendicularly over the Sub/tilar Line 
on the Dyal Plane, and there fix it. Then is your Dyal 
finiſhed. | 


OPERAT. Ill. 
To aeſcrive an Ere& DireCt South Dyal. 


OU may know an Ere&# Dire? South Plane by 
applying the North fide of the Dec/izatory to it ; 
For then if the North end of the Needle hang direQly 
over the North point of the Card in the bottom of the 
Box , it is a South Plane ; but if it hang not direaly 
over the North point of the Card, it 1s not a Direct 
South Plane, but Declines either Eaſt or Weſt, and that 
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comrecy to the pointing of the Needle Eaſterly or 
y 


Weſterly from the North point of the Card : for if the 
North point of the Needle points Eaſterly , the Plaze 


Declines from the South towards the Welt :. if it point 


Weſterly , the Plane Declines from the South towards 
the Eaſt. 


You may know if the Plaze be truly Ered or upright, 


by applying one of the ſides A-D or AB to it ; for then 
by holding the Center A upwards, fo as the Plumb- 


line play free in the Groove, if the Line falls upon o, or. 
go, , the Plane is upright ; but if it hang upon. any of 
the intermediate Degrees, it 15 not upright, but [zc/ines 


or Reclzzes. 


If you find it incline, apply the fide AB to it, and 
ſee what number of Degrees the Plumb-line falls on, 


for that number of Degrees counted from the ſaid AB,. 


15 the number of Degrees of 1zclination. 

If you find the Plaze Reclines, apply the fide AD to 
it, and ſee what number. of Degrees the Plumb-line 
falls on, for that number of Degrees counted from the 
ſide AD is the number of Degrees of Reclination. 

Theſe Rules being well underſtood, may ſerve you to 
find the ſcituation of all other ſorts of Planes. 

But for the making a Dy! on this-Plaze, you muſt 


firſt draw a Meridian Line through the middle of the 
Plane, by applying a Plumb line to the middle of it, 


till the Plumber hang quietly before it : for then if the 


Plumb-line be black*t ( for a white Ground , or chalked- 
for a dark Ground )-and ſtrained as Carpenters do their: 


Lines, you may with one ftroak of-the ſtring on the 


Plane deicribe the Meridian Line, as Ae XII : : This Meri- 


41ep-1S alſo the Subſtilay Line. 


Then- 
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Then on the top of this Meridian Line,as at A, draw an- 
-other Lineathwart it to cut it at right Angles, as VI, VI, 
for an Eaſt and Weſt Line. At the meeting of theſe two 
Lines at the top, make your Center, whereon deſcribe 
a Semi-Circle on your Plaze, as large as you can, which 
by the Meridian Line and the Eaſt and Weſt Line will 
be divided into two Qxzadrants. One of theſe Quaarants 
divide into go Degrees ( as you were taught #o/, 12. ) 
and from the S»bſtilay Line count the Complement of 
the Poles Elevation, which ( hereat Londoz where the 
Pole is elevated 51; Degrees, its Complement to go ) is 
38: Degrees, and make there a mark, asat E. Then on 
the Subſtilar Line chule a point (where you pleaſe) as at 
F, for the Line of Contingence to paſs through : which 
Line of Contingence draw as long as you can, ſoas it may 
cut the S»b/tzlar Line at right Angles, and from the 
point F in the Subſtilar Line meaſure the ſhorteſt di. 
ſtance between it and the S:zlar Live, and keeping one 
Foot of your Compaſſes ſtill in the point F, transfer that 
diftance into the Sub/tilar Live, as at G; then on the 
point Gdeſcribe a Semi-Circle of the Equizo#ial againſt 
the Line of Contingence , which Semt-circle divide into 

C 2 twelve 
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twelve equal parts, (as you were taught by the Example 
in the Horizontal Dyal, Fol. 13.) and by a cemgnr er 
laid to each of theſe Diviſions, and to the Center of th 
Semi-Circle make marks in the Line of Contingence by 
the fide of the Ruler : For ſtraighre Lines drawn from: 
the Center of the Dyal Plaxe through theſe marks'in 
the Contingent Line ſhall be the 12 Hour Lines before 
and after Noon. pi 

Then mark your Hour Lines wirh their reſpe&ive 
Numbers :: The S#bſtilar or Meridian Line is -XII, from 
thence towards the right hand with I, II, III, &c. and 
from thence towards the left hand with a XI, X, IX, &c. 

The Stile muſt: be erected perpendicularly over the 
Subſtilar Line,ſoas to make an Angle with the Dyal Plzne 
equil to the-Complement of. the Poles Elevation, viz. 
38; Degrees. 


OPERAT. IV. 
To make an Erec Dire North Dyal.. 


HE Eve Dire#t North Dyal, Stile and all, is made 
by the ſame Rules, changing upwards for down- 
wards, and the left (ide for the right, the Ere&# Direct 
South Dyal 1s made : for it.the Ere&? Dire@® South Dyal be 
drawn on any tranſparent Plane, as on Glaſs, Horn, or 
an oyled Paper, and the Horizontal Line YI, VI, turned 
downwards, and the Line VII mark*t with V, the Line 
VIII with INT, the Line V wich VII, and the Line Ill with 
VIII, then have you of it a North Ereit Direc Dyal. 


All the other Hour Lines in this Dyal are uſeleſs, be- 


cauſe the Sun in our Latitude ſhines on a North Face the 
longeſt Day-only before VI in the Morning, and after 


VI at Nights; . | 
OPERAT. 
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OPERAT. V. 
To deſcribe an Ereft Dirett Eaſt Dyal. 


 FAving a Plumb. line « little above the Place on the 
Wall. where you intend to make your Dyal, and 

walt till it hang quietly before the Wall : Then if the 
Line be rubbed. with Chalk (like a Carpenters Line) 
you may by holding the Plumbet end cloſe to the Wall, 
and ſtraining it pretty ſtiff, ftrike with it a ſtraight Line, 
as Carpenters do : This Line (hall be a perpendicular, as 
AB. Then chulſe a convenient point in this Perpendi- 
cular, as at C,. for a Center , whereon deſcribe an oc- 
cult Arch, as DE; This Arch muſt contain the number 
of Degrees of the Elevation of the Equinottial , counted 
between D and E, which in our Latitude is 38:, or 
( which isall one) the Complement of the Poles Eleva- 
zion., Therefore in a Cnadrant of the ſame Radime with 
the occult Arch meaſure 38: Degrees, and ſet them off 
in the Plane from E to D: Then from D to the Center 
C in the Perpendicular draw the prick*t Line D C ; this 
prick*c Line ſhall repreſent the Ax of the World, Then 
croſs rhis Line at right Angles with the Line CF, and 
draw it from C toF, ſolong as poſſibly you can: This 
Line ſhall be the Contingent Line. Then chuſe a point in 
this Contingent Line, as at VI, draw a Line through that 
point at right Angles for. the Sub/7Uar Lize, as G VI H 
for the Subſtilar Line; then open your Compaſles to a 
convenient width, (as toVIG) and pitching one Foot 
in. the point G, with the other Foot deſcribe a Semi- 
Circle of the Equinodt:a} againlt the Line of Contingence, 
which Semi-Circle divide from VI both ways 1nto fix 
equal parts, as you were taught by the Example in the 
Horizontal 


=. Mechanick Dyallmg. 
zontal Dyal: and laying a ſtraight Ruler on the Center 
of this Semi-Circle of the Equanoitial, and to each of 
thoſe equal parts mark on the Contizgent Line where the 
Ruler cuts it, for thoſe marks ſhall be the ſeveral points 


from whence Lines drawa parallel to the Lino C D ſhall 
be the reſpeCtive Hour Lines. 


The reaſon why the Contingent Line is drawn from 
VI. to F, fo much longer than from VI to C 1s; becauſe 
the, Hour Lines from VI towards XII are more in num- 
ber towards Noon, than they are from VI backward 
towards III : for this Dye! will only ſhew the _ 

rom 
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from a little before IV in the Morning to almoſt Noon * 
For juſt at Noon the Shadow goes of the Plane; as 
you may ſee if youapply a ſtraight Ruler to the Center 
of the Equizo#ial Semi-circle G, and lay it to the point 
12 inthe Semi-Circle ; for the ſtraight Ruler will then 
never cut the Lize of Contingence, becauſe the Line of 
Contingence 1s parallel to the Line G XIlon the Equino#ial 


Circle, and Lines parallel, though continued: to never 
ſo great a length never meet. 


To theſe Hour Lines, ſet Figures: as- may be ſeen in 
the Scheme. 


The Stile IK of this Dyal as well as of all others 
muſt ſtand parallel to the Axis of the World; and alſo 
parallel to the Face of the Plaze, and parallel to all the 
Hour Lines, and ſtand direQtly over the S»bſtilxr or VI 
a Clock Hour Lie, and that fo high as is the diſtance 


of the Center of the Equizo#jal Semi-circle from the 
Contingent Line. 


OPERAT. VL 
To deſcribe a Dyal on au Ere& Dire& Weſt Plane. 


A N Eve Dire Weft Dyal: is the ſame in all reſpeQs 
| with an EredZ? Dire Eat Dyal :: Only 2s the Fat 


Dyal ſhews the Ecrenoon Hours, ſo the Fe# ſhews the 
Afternoon Hours, 


Thus if you ſhould draw the Ext Dyal on any tranſ- 
parent. P/axe, as on Glaſs, Horn, or oyled Paper, on 


the one fide will appear an Ezf# Dya!, on the other 
{ide a We# : Only the numbers to the Hour Lines ( as 


( as 
was faid before in the North Dyal ) muſt be.changed ; 
for that which in the Ea/# Dyal' is XI, in the Weſt muſt 


be I, that which in the Eft Dyal js X, in the a4. 
mu 
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. muſt be II; that which in the Eaff Dya/ is IX, in the 
Weſt muſt be III, &c. The Stile 1s the fame. 


OPBRAT. VIL 


To deſcribe a Dyal on an Erect North, or EreCt South 
Plane Declining Eaſtwaras or Weſtwarads. 


Heſe four Dyals, viz. the Ere& North Declining 
Eaftwards, the Erett North Declining Weſtwaras, 
the Ered South Declining Eaſtwards , and the Ere& South 
Declining Weſtwards, are all projeCtzd by the ſame Rules ; 
and therefore are in effect but one Dyal difterently placed, 
as you ſhall ſee hereatter. WE 
Firſt draw on your Plaze a ſtraight Line to repreſent 
the Horizon of your place, and mark one end of it W 
for Weſt, and the other end E tor Ea/f. Chuſe a point 
in this Horizontal Line for a Center, as at A, whereon you 
may deſcribe a Circle to comprehend all theſe four Dyals : 
Draw a Line as M A M perpendicular to the Horizontal 
Line W E, through the Center A for a Meridian Line, 
and on that Center deſcribe a Circle, which by the two 
Lines WAE, and MAM will be divided into four 
Quadrants, which will comprehend the four Dyals 
aforeſaid : for if it be a North declining Weſt you are to 
draw , the upper Quadrazt to the left hand ſerves your 
purpoſe : If a South declining Weſt, the ſame Lines conti- 
nued through the- Center A 1ato the lower Zuadrant to 
the _ Hand ſerves your turn; if a North declining 
Eaſt, the upper re to the. right hand ſerves your 
turn; or if a South declining Eaſt, the ſame Lines conti- 
nued through the Center A into the lower Quadrant to 
ſhe left hand ſerves your turn; and you muſt draw the 
 Declination, Complement of the Poles Altitude, Subſt ile, Stile 
and - 


. ” 
Fa — ns wm _ "_- 5 _—_— — _ oo - a - Gm. — _ —_ a 


Mechanick Dyalling. 25 
and Hour Lines in it; bur the Howr Lines mult be difte- 
rently marked as. you ſhall ſee hereafter, I ſhall onl 


give. you an Example of one of theſe Dyals ; viz. | 
South Declining Ex Y 
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We wall ſuppoſe you are to draw a Dyal that declizes 
from the South 50 Degrees towards the Eaſt; here be- 
ing but one Dya/, -you need deſcribe but one Quadrant 
of a Circle. Set off in the lower Quadrant W AM 
co degrees from the Meridian Line M towards W, and 
from the Center A draw a ſtraight Line through 
that mark in the Quadravrt as D A, which may be 
called the Line of Declination ; then ſet off from the 
Meridian 'Line' the Complement of the Poles Elevation, 
which-in: our Latitude 1s 36: degrees, and there draw 
another Line from the Centre - AP, which we her 

_— call 
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call the Polay Line; Then take in the Horizontal Line 
a convenient portion of the Qzadraxt, as A By and from 
the point B draw. a:Line parallel to the Meridian Line 
AM, and continue that Line till it interfe& the Polar 
Lixe,as at P, from which Point P draw a Line parallel 
to WA, as PC: Then meaſure the diſtance of AB in 
the Horizontal Line, and ſet off that diſtance in the 
Line of Declization, as from A toD, and from that 
point of diſtance draw a Line parallel to the Meridian 
AM through the Horizontal Lize at R, and through 
the Point D, and continue it through the Line PC, 
as at Sz then laying a ſtraight Ruler to the Cen- 
ter A, and the Interſection of the Line PC, at S. 
draw the Line AS for the Subſtile : Then upon 
the Point S erect a. Line perpendicularly as ST; 


Then meaſure the diſtance between R and D, and ſet 


that diſtance off from S to T, and from the Center to 
the point T draw the Line AT for the Stile or Gzo- 
770n; and the Triangle S A T made of Iron or Braſs 
and erected perpendicularly over the Subſtile S A ſhall 
by its-upper fide-T A caſt a. ſhadow upon the:'Hour of 
the day. But you will fay the Four L525 maſt be drawn 
firſt: Itistrue ; Therefore to draw them you muſt chuſe 
a point. in.the Subſtile Line where you think good , and 
through it draw the Line.F F as long as. you; can;-for 


the Line of Contingence.: then” with your,,Compalles 
take: the ſhorteſt diftance- between this point. and the 
S:ile, and transfer: that diſtance below: the Lixe:of ,Gon- 


zingence on the Subſtile as at A, and with your, Compaſ- 
ſes at that diſtance deſcribe on the Center A, a Cucle 
to repreſent the Eqummot#ial;, Then (as you were'taught.in- 


the | Example of the Horizontal Dyal) divide the. Semi- 


Circle of the Equino@ial,into twelve equal parts, begins - 
ning at the. point in. the EgquinotHal. Czrele , where: a. 
Ss ſtraight 
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ſtraight Lihe drawn from the Center of it to the 


InterieAion of the :Line of Contingence with the Me- 
ridian Line Cuts the Equinoi#ial Line, as here at the 


Point G; Then lay a ſtraight Ruler to the Center of 


the Equino#ial Circle, and to every one of the Diviſi- 


ons in the Semicircle, and mark where the ſtraight Ru- 
ler cuts the Contizgent Lize ; for ſtraight Lines drawn 
from the Center A of the Dyal to thoſe ſeveral marks 
on the Contingent: Live ſhall be the Hour Lines; and 
muſt be numbred from the Noon Line or Meridian A 
M backwards, as XII, XI, X, IX, &c. towards the left 
hand. So is your Dyal finiſhed. 

This Dyal drawn on any tranſparent matter, as Horn; 
Glaſs, or an oyled Paper, ſhall on the other ſide the 
tranſparent matter become a South Declining Weſt, ( Stile 
and all) but then the I a Clock Hour Linethuſt be mark- 
ed II, the XII XII, the XI a Clock Hour Line I, X, 1I, 
IX, III, &c. | 

If you project it anew, you muſt deſcribe the. Qu4- 
drant MW on the other ſide the Meridian Line, on 
the Center A from Mto E, and then count, (as before) 
the Declination, Altitude of the' Pole, Subſtile , and Stile 
in the _—_—_— beginning at M towards E, and work 
in all reſpects as with the South Declining Eaſt ; only 
number this Sozzh Declining Weſt as in the foregoing 
Paragraph. Þ _ 

If you .project a North Declining Eaſt, you muſt de- 
{cribe the Quadrant above the Horizontal Line from M 
upwards, towards E on your right hand, and count ( as 
before) the Declination, Altitude, Complement of the Pole, 
Subſtile , and Stile from the Meridian Line, and work as 
with the Sourh Declining Eaſt : It muſt be numbred 
from. the Meridian Line M 


: M towards the right hand with * 
XI, X,IX, VIIL, &«. + 
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If this Da! were drawn on tranſparent matter, the 
other ſide would ſhew a North Declining Weſt : But 


if you will project it anew, you muſt deſcribe the 


Quadrant above the Horizontal Line , trom M upwards 


towards W , and count from the Meridian Line A M4 


the Declination , Complement , Altitude of the Pole , Sub- 
ftileand Stile, and work with them (in all reſpe&s) as 
with the South Declining Eaſt ; but then the XI a Clock 
Hour Line muſt be marked I, the X, II; the IX, UI, &c: 


CPERAT:; VII. 


To araw.a Dyal on. an Eaſt or Welt'Plane Reclining, 
; .-- or Inclining. | | 


"Raw a ſtraight Line paralte! to the' Horizoz, to 
AF. # repreſent the Meridian, or XII a Clock Line, and 
mark one end N, the other S; Chuſe a point in this 
Line, as at A for a Center : then if your Plane be-an 
Eaſt, or a Weſt Incliner ,' let fall 'a Perpendicular upon 
this Center, (that is, the Perpendicular muſt ſtand above 


the Meridian Line NS.) as AE, and upon the Center 


A deſcribe a Semi-Circle above the Meridian LineNS; ) 
But if your Plane be an Eaſt Inciner, ora Weſt Recli- 
ner, let fall a Perpendicular.--from- the Center A under 
the 2eridian Line, and upon the Center A deſcribe a 
Semi-Circle under the Meredzay Exe. i Tf-your Plaze be 
a Weſt In:lizer , work: (as ſhall be taught) in the Quz- 
arant on the leit hand above the Meridian Lize: If an 
Eaſt Recllzer , 1n the Quadrant on the right hand above 
the Meridian Line. If it be a Weſt Reclizer , work in the 
£Kwuaarazt 'on the left hand under the Meridian. If an 
Fuaft Irclizer, 1n the Quadrant under the Meridian Line 
2 right hand. : LETS 

For 
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For Example, 4» Eaſt Dyal Reclining 45 Degrees. 


You would-draw a Dyal on an Eaſt Plane Reclining 
45 Degrees: Therefore im the Qadraxt on the right 
hand above the Meridian Line, ſet off from the Perpen- 
dicular AE 45 Degrees on the _ gk for the Recl:- 
wationz of thei Plane; and ſet offallo in the Quadrant 
38: Degrees from the Perpendicular for the Complement 
of the Poles Elevation, and at theſe ſettings oX make 
marks inthe Qzadrant ; Then lay a ſtraight Ruler to the 
Center A, and tothe marks in the Quadrant, and draw 
ſtraight Lines through them from the Center. Then 
chuſe in che Meriaiany Line NS a convenient point, as 
at B, and ihrough that point draw a Line parallel to 
the Perpendicular A E, which will interſeCt the Line 
drawn for the Complement of the Poles El:vation AP 
in P; from which point P, draw a Line parallel to the 
M:ridian Line NS, to cut the Perpedicular AE in C, 
and alſo the Line of Obliquity AO1inO. Then meaſure 
the length AO, and ſet of that length in the Perpen- 
dicular A CE from A to FE, and draw the Line E G pa- 
rallel to the Meridian Line N S, which will cut the Line 
BP prolonged in G. Meaſure alfo the length of CO, 
and ſet that length oft from A to Q on the Line of Ob- 
liquity A O, and draw the Line QR parallel to the 
Perpendicular ACE. :;'Fhen meaſure tlediſtance of AR 
and'upon the Line:GPB ſet it off from G: to,S; and 
laying a ſtraight Ruler to the point S_and the Gen- 
ter A, draw by the ſideof it the Line AS}: for the iSub+ 
flile Line. Then meaſure the lepgth-of -QR,3 and from 
S raiſe a Perpendictar, andan thdt Perpendicular ſet, 
that length olt from S to T; and laying a fttaight Ru» 
ler to! the-Center A. and the: point. T, draw'the a 

EF2 | 'J, 


30 Mechanick Dyalling. 


AT is the Stilay Line, which Stilar Line being Gear: 
dicularly erefted-over the Subſtilar Line AS, will 


parallel to the Axis of the World, and calt its hide 
on the Hour of the Day. , 
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To draw the Hour Lines on this Plane, on muſt ( as 
you have ſeveral times before been dire ed) chule a 
point in the Sbſ?ilar Line, and through that point draw 
ar right = with the Subſtilar Line the Line of Con- 

ence (0 as you can : Then meaſure the ſhorteſt 
a nce wn Hp at Point and the Stilar Line, and 
transfer that. diſtance below the Line of Contingence 


In the S#bſtitar Line, as at &, and with your Com- 
paſſes 
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paſſes at that diſtance deſcribe againſt the.Lize of Cor- 
ringence the Equinottial Circle; Then divide the Semi- 
Circle of the Equinottia! next the Line: of ,Contimgence 
into twelve equal parts, as you have formerly been 
taught) beginning at the Point in the Equizot#ial Circle, 
where a ſtraight Line drawn from the Center of it 
to the Interſection. of the Line of Contragence with the 
Meridian Line N'S cuts the EquinoG#ial Circle, as here 
at the-point D : "Then lay a: ſtraight Ruler to the Cen- 
ter of the Equinodtial Circle, and to every one of the 
Diviſions in the Equinoftial Semi-Circle, and mark 
where the ſtraight Ruler cuts the Contingent Line: for 
ſtraight Lines drawn from. the Center 1A of the Dyal 
through theſe ſeveral marks in the Contingent Line ſhall 
be the Hour Lines, and muſt be numbred from the Me- 
ridian or Noon-Line NS whichis the XII a Clock Line 
upwards, with XI, X, IX, VIII, &c. The Center of this 
Dyal muſt ſtand downward. 
If this Dyal were turned with its Center upwards, 
it would ſhew a Weſt Inclining 45 degrees, only the 
numbers to the Hour Lines muſt be changed ; for to XI 
you mult ſet I, to X, II; to IX, III, &c. and the Subtle 
over which the $:i/e muſt ſtand , muſt be placed in the 
Semi-Circlc (at. firſt deſcribed) as much to the right 
hand the Perpendicular AE, as ut doth on the leit 
hand. | 

If this Dyalwere drawn on Glaſs, Horn , or an oyled 
Paper, and you turn the Meridia» Line N S upwards, 
the back ſide ſhall be an Eaſt Inclining 45 degrees, and 
the Hour Lines muſt be numbred as they are on the Eaſt 
Reclining :' But the Swbſtile ; over which the Stile mult 
ſtand, muſt be placed, in the Semi-Circle (ar tirlt deicrt- 
bed) as much to the left hand the Perpendicular A E, 
as it is on the oyled Paper to the right hand. N 
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Tf you turn the Merzajan Line N:S:downWards, the 

backlide ſhall be a Weſt Recliner '45, Degrees', and the | 

Hour Lines muſt be numbred from the XII a;Clock Line 

upwards, With I, I,W, &c. oo lg 
You muſt note that all the Hour Lines of the Day 

will not be deſcribed in this ſingle Quadrant, nor does 

the Quadravt at all relate to the Hour Lines ; but is de- 

ſcribed onely for ſetting off the Complement of the | 

Poles Elevation and Redination of the Plane, that by 

working (as hath been {hewn ) you may find the place 

of the Swbſtilay Line, and the Angle the S:ile makes 

with it : For having the S,b/#//ar Line, you know how 

to draw the Line of Coxtingence, and to deſcribe the 

Equinoitial Circle, by which all the Hours are deſcribed 

on the P/aze. 


To araw a Dyal oz a Dire& South or Notth Plane 
Inclining or Reclining. 


« 
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Dirett Reclining or Inclining Dyals are the ſame with 
Eref Dirett Dyals that are made for the Latitude of 
ſome other Places ; the Latitude of which Places are 
either more than the Latitude of your Place, if the 
Plane Recline; or leſs, if the Plane {ncline: and that 
in ſuch a proportion as the Arch of Rec/ination or Inclz- 
Yv4tion 15. | | 

| 


, Thus a Direc South Dyal Reclining to degrees 1n Lox- 
aon's Latitude, (viz. 513 degrees) 1s an Erce? Dire South 
Dyal made for the Latitude of 61z degrees. And a: Di- | 
rect Squth Dyal Inclining- 10 in the Latitude of 515 isan | 
Eref&# Direft South Dyal in the Latitude of 413. degrees : 
and 1s'to be made according to the.Pirection given in 
Operat, T11. a oat Ch 


OPERAT.. 
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OPERAT. IX. 


To araw 4 Dyal on @ South or North Inclining. De- 
clining, or Reclining Declining Plane. 


Heſe four ſorts of Dyals viz. the South Tnclining 
Declining, and South Reclining Declining, and 


North Inclining Declining, and South Reclining Decli- 


ing , are all projected by the ſame Rules; and there- 
fore are in effect but one Dyal differently placed, as you 
{hall ſee hereafter. 

Firſt draw on your'P/aze a ſtraight Line parallel to 
the Horizoz, and: mark one end W for Weſt, and the 
other 'E for Eaff, On South Incliners and Recliners, E. 
on the right hand, and W on the left : on North Incl:- 
ners and Reclizers E on the left hand and W on the right. 
Chuſe a point in this Horizontal Line for a Center; as 
at A; Through this point A draw a Line Perpendicular 
to the Horizon, and on this point -( as on a Center) de- 
ſcribe a Semi- Circle, one Qzadrant above, and another 
below the. Horizontal Line. -( though for this Example I 
deſcribe but-one.) Then if the P/aze reſpect the Sonth, 
ſet off in the lower Ja aptean from the Perpendicular 
the Declination, the Inclination., or the Reclination, and 
the Complement of the Altitude of the Pole; and through 
theſe ſeveral ſettings off in the Quadrant, draw ftraight 
Lines from the Center A; then take in the Hor:z5ata!l 
Line towards the Semi-Circle, a convenient diſtance 
from the:Center A, as B, and through the point B 
draw a ſtraight Line. parallel to the Perpendicular, and 
prolong it throngh «he Polar Line, as BP: Through 
the poinr P, draw aLine parallel to the Horizontal Line, 


as PC; this Line will cut the Line of 04:4»ty in the 
point'O: Then meaſure the diſtance of AO ,'and ſet 


E - "oO 
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off that diſtance on the Perpendicular from A toF, and 
through the point F draw a ſtraight Line parallel to 
the Horizontal Line, as F G, for the Horizontal Intere- 
feCtion. Then meaſure the diſtance of CO, and ſet off 
that diſtance on the Perpendicular from A to L; from 
the point L, draw the Line LD parallel to the Horizon- 
tal Line, to cut the Line of Declination in the point D.. 
Then meaſure the diſtance of AB, and ſet off that di- 
ftance in the Line of Declination from A to E; and 
from the point E draw a ſtraight Line parallel to the 
Horizontal Line W E, to cut the Perpendicular in the 
point K. Meaſure the diſtance of E K, and ſet off that 
diſtance on the other fide the Perpendicular in the Ho- 
rizoxtal Interſection, from F to H, and from the point 
H draw H N. parallel to the Perpendicular to cut the 
Horizontal Line in the point N. ; 


EL 


| 


— — : ——__— 


Then-to find the Meridian Line, Subſtzle and' Srile, 
dothus.. If your Plaze be a Southern Incliver, or a Nor- 
thern Recliner, meaſure th diſtancee of LD, and ma 
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that diſtance in the Horizontal InterſeQtion from F to M, 
and through the point M draw the Line A M for the 
Meridian Line. Then add the diſtance of ALto AK, 
thus : meaſure the diſtance of AL, and place one Foot of 
your Compaſles in the point K in the Perpendicular 
Line, and extend the other to X, and meaſuring the 
diſtance of AX, fet it off in the Line of 0#liquity trom 
A to Q; and from the point Q draw the Line QR 
parallel to the Perpendicular, and cutting the Horizon- 

zal Line in thepoint R. Then meaſure the diſtance of 
AR, and ſet off that diſtance from H in the Hor:z20n: 4! 
Interſection to S on the Line HN, and to the point 

S draw the Line AS for the Subſtile. Then meaſure 

the diſtance of QR, and ſer off that diſtance perpendi. 
: cularly from the point S to T ; and laſtly , from the 
| point A, draw the ſtraight Line AT for the Stilar Line, 
which St:lar Line being perpendicularly ere&ed over 
the Subſtilar Line AS, will ftand parallel to the Axis 
of the World, and caſt its ſhadow on the Hour of the 
Day. 

Bur if the Plaze be a Southern Recliner, or Northern 
Incliner , meaſure (as before) the diſtance of LD, and 
( as before you were direQted) to ſet it off from Þ in the 
| Horizontal InterſeCtion on the right hand the perpendi- 
4 cular Line ; So now, ſet that diſtance from F to »z inthe 
b:.- Horizontal TnterſeCtion on the left hand in the Perpendi- 
| cular Line, and draw the Line A »z for the Meridian Line, 
| * © Then as before you were direQed toadd AL to A K: 
So now, {ubſtratt the diſtance of AL from A K, and the 
remainder will be LK: Set therefore the diſtance of LK 
from A to q in the ſame Line of O6/:quity, and from 
the point q draw the Line q r parallel to the. perpen- 
dicular. Meaſure then the diſtance of A r, and ſet off 
that diſtance in the Line HN, from H to s for the Sb- 
EE © filar 
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filar Line: Then ereCt on the point s a Perpendicular, 
and .on that Perpendicular ſet of from s to # the di. 
ſtanceofgr: And laſtly, from A draw the Line A # for: 
the Stilar Line. | 

If K falls upon L the Plaze 1s-parallel-to the Axis of 
the World, and the Dyal drawn upon it will have no 
Center : But s will fall upon: H, and AH (or As) will 
be the. Subſtile. | 

I ſhall give you two Examples of theſe Rules: One 


of a Dyal with a Center, and the other of a Dyal without: 
a Center. And firſt, 


OPERAT. X: 


Flow to draw a Dyal with a Center, Declining 20 De: . 
 grees, and Incuning 30 Degrees... 
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[T Aving by the foregoing Precepts- of the laft Operar, * 
2 4. found the. Silt, Stile, and Meridien, youmult (as - 
you: 
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you have often been direCted) chuſe a point in the Subſti- 


lar Line, through which at right Angles to the Sub/tilar 
Line draw the-Line of Contingenne as long as you can: 


Then meaſure the ſhorteſt diſtance between the point: 
of InterſeAion and the Srilar Line, and transfer that: 
diſtance on one ſide of the Line of Contingence upon the 
Subſtilar Line, and ſo deſcribe -the EquinoGial Semi- 
Circle againft the Line of Contingence : Then lay a 


asat A, and to the point where the Line of Contingence 


_ cuts the Mer:d/an Line, as at Z, and mark where the 


ſtraight Ruler cuts the Equizof#ial Circle, and from that- 
mark begin to divide the Semi-Circle into twelve equal 
parts, and by a ſtraight Ruler laid to thoſe diviſions 
and the Center of 'the 'Equizod:ial, make: marks in 
the Line of Contirgence, Then ſhall ſtraight Lines 
drawn from the Center A of the Dyal through every 
one of the marks in the Contingent Line be the Hour 
Lines of the Dyal, and muſt be numbred from the XIL 
a Clock Line towards the right Hand with I, II, III, 
IV, &c. And the other way with XI, X, IX, &c. 


SE OPERAT. XI. 


How to draw a Dyal without a Center, oz 4 South Plane ; 
Declining Eaſt 30. Degrees, Reclining 34 Degrees 
32 Minntes, 


| te the Precepts of Operat. IX, found the Sb- 
/#ile,you muſt find the Meridian Line otherwite than 
you were there taught : For, having drawn the Lines of 
Latitude, Declination and Reclination, and found the Sub- 
ftile, meaſure the diſtance of BP, and ſet it off on the 
Line of Declization from A to K, and draw. from Fu 

er- 


ſtraight Ruler to the Center of the Equizo#ial Circle, 


jg ! 
4 
: 
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Perpendicular A F the Line KQ parallel to AB: Then 
meaſure the length of KQ, and ſet it off on the Polay 
Line AP, from A toV; then take the neareſt diſtance 
between the point V and the Line A B, and ſet it off 


on the Line QK from Q to M; through which point 


M, draw a Line from the Center A: Then meaſure 
with your Compaſſes in the Semi-Circle W N E 


{ which in this Dya/ may repreſent the Equinod1al ) the 


diſtance of the Arch Nm, and ſet off that diſtance from 
the InterſeQAion of the Subtile with the Semi-Circle at 
S to T in the Semi-Circle, which point T ſhall be the 
point in the Equizodial that you muſt begin to divide 


the Hours at, for the finding their diſtances on the Line 
of Contingence, | 
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Then confider ( according to the bigneſs of your 
Plane) what heighth your S7//e ſhall ſtand above the 
Subſtile, and there make a mark in the Subſftile.: For the 
diſtance between the Center A and that mark. —_ 
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be the heighth of the Si/e perpehdicularly erefted over 
the Sub/zle, as at I, Draw through this point I a Line 
of Contingence , as long as you can to cut the Subſtile at 
right Angles, and then laying a Ruler to the Center A, 
and ſucceſſively to each Diviſion of the Equinoial make 
marks in the Line of Contingence, and through thoſe 
marks draw ſtraight Lines parallel to the Subſite, which 
ſhall be the Howr Lines ; and muſt be numbred from the 
left hand towards the right, beginning at the XII a 
Clock Line with I, II, III, &c. and fromthe right hand 
24 a the left on the XII a. Clock Line with XI, X, 

, &C. 

The $z/e to this Dyal may be either a ſtraight Pin of 
the length of ATI, orelſe a: Square of the ſame heighth, 
erected perpendicularly upon the point I,. in the Su6- 
ftike Line. 


OPERAT. XII. 


To make 4 Dyal on the Cieling of a Room; where the Dt- 
rect Beams of the Sun never come. 


"Ind ſome convenient place in the Tranſum of a Win-- 

dow to place a ſmall round piece of Looking- 
Glaſs, about the bigneſs of a Groat, or leſs, ſoas it may. 
lie exaQly Horizontal. The point in the middle of this. 
Glaſs we will mark A, and for diſtiaCtion ſake call it 
Nodnus. Through this Nodvs you muſt draw a Meri- 
dian Line on the Floor, Thus, Hang a Plumb-line in 
the Window exaGly over Nodys, and the Shadow that 
the Plumb-line caſts on the Floor juſt at Noon will be a 
Meridian Line; or you may find a Meridian Line other- 
wiſe by the Clinatory, Having drawn the Meridiars 
Lige 0a; the Floor, find a Meridian Line on the Ciel- 


108, 
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ing, thus, Hold a Plumb-line to the Cieling ,. over that 
end of the Meridian Line next the Window; If the 
Plumbet hang not exaaly on the Merzaiaz Line on the 
Floor, remove - your hand. on the Cieling one way. ot 
other, as you ſee cauſe, till it do hang quretly juſt over 
it, and at the point where: the Plumb-Line touches the 
Cieling make a mark, as at B; that mark B ſhall be di- 
realy over the Meridiaz Line on the-Floor : then re- 
move your Plumb-line to the other end of the Meridiaz 
Line on the Floor, and find a point on the. Cieling di. 
reftly over it, as you did the former point, as at C, 
and through theſe two points B and C on the Cieling, 
ftrain and ſtrike a Line blackt with Smal-Coal or any 
other Colour (as Carpenters do)and that Line B Con the 
Cieling ſhall be the Meridian Line, as well as that on 
the Floor : Then faſten a ſtring juſt on the Noays, and 
remove that ſtring, forwards or backwards, in the Me- 
r:4;an Line on the Cieiing,, ti} it have the ſame Eleva- 
tion in the Quaarart on the Clinatory above the Horizon 
that the Eqaizof:al hath in your Habitation, and through 
the point where.the ſtring touches the Mer:iazas Line in 
the Cieling ſhall a Line be drawn at right Angles with 
the Meridian, to repreſent the:Equinod1al Line. 

[Thus in our Latitude the Elevation of the Equator 
being 38z degrees; I remove the ſtring faſtned to the 
Nodus torwards. or backwards in the Mex#4ian Line of 
the Cieling , till the Plumb-line of the Quadrant on the 
Clinatory , when one of the ſides are applied to the ſtring, 
falls vpon 38; degrees: and then.I find it touch the Me- 
714jan Lineat D 1n the Ciecling-: therefore at. D I. make 
amark, andthrough this mark itrike the line D E. (as be- 
fore I did in the Meridia» Line) to cut the Meridian 
Line at right Angles: This Line ſhall be the Equinoial 
Line, and ſerve to denote the Hour Diſtances, as.the 


Contins 
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* 
Contingent Line does on other Dyals, as you have I 
leen. 

Then I place the Center of the Quadrant on the Cl:- 


24tory upon Noaxs, lo as the Arch of the Lnadrart 
may be on the Eaſt fide the Meridian Line, and under. 
prop it ſo, that the flat fide of the Quadrant may lie 
parallel to the ſtring ; whea it is ſtrained between the 
Nodus and the Equinottial, and alſo fo as the ſtring may 
lie on the Semi-diameter of the Quadrant, when it 15 held 
up to the Meridian Line on the Cieling. Then remo- 
ving the ſtring the ſpace of 15 degrees in the Quadraxr, 
and extending it to the Equator on the Cieling, where the 
ſtring touches the Equator, there [hall be a point through 
which the I a Clock Hour-line ſhall be drawn : and re- 
moving the ſtring yet 15 degrees further to the Eaſt- 


wards 1n the Semi-Circle of Poſition , and extending it 


alſo to the Equator , where 1t touches the Equator, there 
ſhall be a point through which the 1I a Clock Hour-line 
ſhall be drawn. Removing the ſtring yet 15 degrees 
further, to the Eaſtwards in the Semi-Circle of Poſition, 
and extending to the Equator, there ſhall be a point 
through which the III a Clock Hour-line ſhall be drawn : 
The like for all the other After-noon Hour lines. So oft 


as the ftring 15 removed through 1.5 degrees on the Qua-- 


drant , {o oft ſhall it point out the Aﬀer-noon diſtances 
in the Meridian Line on the Cieling. 
Having thus found out the points in the Equator 


through which the After-noon Hour-lines are to be 


drawn, I may find the Fore-noon Hour-diſtances alſo 
the ſame way, vis. by removing the Arch of the Qaa- 
drant to the Weſt fide the Meridian, as before it was 
placed on the Eaf#, and bringing the ſtring to the ſeve- 
ral 15 degrees on the Weſt fide the Qzadrant; or clle 
I need oaly meaſure the diſtances of each Kours di- 

F {tance 
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Kance found in the Equator from the Meridian Line on 
the Cicling; for the fame number of Hours from XII, 
have the ſame' diſtance 1n the Eqni»o&#al Line: on the 
| Other fide the Meridian, both. before and after-noon :: 
The XI a Clock Hour diſtance is the ſame from the Me- 
a ridian Line, with the I a Clock diſtance on the other ſide 
&f the Meridian; the X a Clock diſtance, the ſame with the 


WH a Clock diſtance ; the IX with the III, &c. And thus 


the diſtances of all the Hour Lines. are found out on the 
Equator. 


of 'Y \ | ths 
— + _ 


Mechanich Dyalling. 43 
Now if the Center of this Dyal lay within doors, you 
might draw lines from the Center through theſe pricks 


in the Equator, and thoſe Lines ſhould be the Hour Lines, 
as 12 other' Dy 


out doors in the Air, and therefore not-convenient for 


: this purpole : So that for drawing the Hour Lines, you 


muſt conſider what Angle every, Hour Line in an Hor#- 


zonutal Dyal makes with the Meridian; that is, at what 


diſtance in Degrees and Minutes the Hour Lines of an 
Hor izontal\ Dyal cut the Meridia»; which you may exa- 
mine, as by Operar. Il, Foran Angle equal to the Com- 
plement of the ſame Angle, muſt each reſpe&ive Hour 
Line with the Equator on the Cieling have. 

Thus upon the point markt for each Hours diſtance 
in the £quinod#1al Line on the Cieling, I deſcribe the 
Arches I, II, III, TV, as in the Figure, and finding the 
diſtance from the Meridian of the Hour Lines of ah Hori- 
zontal Dyal to be according to Operaz. Il. Thus, 


I 


I 1.40 whoſe Com-PC 78. 20 
The J2(.'a Clock Hour J24.15{ plement to Y65-45 
J;3( Line J38.14( gois *” © Y51.56 


43 53-36 _ 


I meaſure in a Quadrant of the ſame Radius with 
thoſe Arches already drawn ftom the Equinottial Line. 


as | 7 78.23 
2 Clock Hour 4 » 


for the 
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30.24 « 


and transfer the diſtances to the Arches drawn on the 
Cieling : For then ſtraight Lines drawn through the 


F 2 mark 


als: But the Center of this Dyal lies with- 
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mark in the Arch, and through the mark in the Equator, 
and prolonged both ways to a- convenient length, ſhall 
be the ſeveral Hour Lines ( aforeſaid; ) And when 
the Sun Shines upon the Glaſs at Noavns ; its Beams ſhall 
reflect upon the Hour of the- Day. 


Some Helps to a young Dyaliſt. for his more orderly and 
quick making of Dyals. 

JF T may prove ſomewhat difficult to thoſe that are un- 
i praCtiſed in Mathematical. Projections, to divide a 
Circle into 360 Degrees (or which 1s all one) a Semi- 
Circle into 180, or a Qzadrant into go Degrees; and 
though I have taught you in the projeCting the Hori- 
zoxtal Dyal the original way of doing: this, yet you 
may da it a. ſpeedier way by a Line of Chords, which 
if you will be curious in your PraGtiſe, you may make 
your ſelf; or if you account it not worth your while, 
you may buy it already made on Box or Braſs of moſt 
Aathematical Inftrument-Makers. This Inſtrument is 
by them called a Plain Scale, which does not only ae- 
commodate you with the diviſions of a Qzadrazt, but 
alſo ſerves for a Ruler. to draw ſtraight Lines with : the 
manner of making it is as follows. 

Deſcribe upon a ſmooth flat even-grain'd Board 
a quarter of an whole .Circle, as B C, whoſe Ra- 
ains AB or AC may be four Inches, if you intend 
to make large Dyals, or two Inches if ſmall ; but if 
you will, you. may have. ſeveral Lines of Chords on 
your Scale or Rule, Divide this Quadrant into go 


equal parts as you were taught in the making the 
Morizontal Dyal. 


Then _ 
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Then draw cloſe by. the edge of your Knight Ruler 
a Line parallel ro the edge, and at about -» Part of an 
Inch a ſecond Line parallel to that, and at about 3 of 
an Inch-a third Line parallel to ball. Then place one 
Foot of your Compalles at the beginning of. the firſt 
degree on the Quadrant deſcrited on the Board; as-at 
B, and open the other Foot to the end of the firſt de- 
gree, and transfer that diſtance upon your Rule, from 
B to-the firſt mark or diviſion, between: the two firſt 
drawn Lines. Then place one Foot of:your Compaſi 
ſes again at the- beginning of-the :firſt- Degree on the 
 Quaarant deſcribed on the Board , as at B, and open the 
other Foot to the end of the ſecond Degree, and tranſ+ 
fer that diſtance upon your Rule from B to the ſecond 
mark or diviſion between the two firſt drawn Lines; 
And thus meaſure the diſtance of every Degree from 
the firſt Degree deſcribed on the Zaaaraxt, and tranſ- 
fer it to the Rule. But for diſtinction ſake, you may 
draw every tenth divifion from the firſt Line paralld 


to. 


Mechanick Dyalling. 45 

— | _ _ as 2h FT I, 

| on 

Je us 

R 

| x | 
i -" | 

| B Es ek. 3 if 

i; Sag Þ 

FE— | = P 


STS had ——— - wwao£/CcCQy— ew woo — 4 ws 
x 


. <tr ST YYSYoOoeooo re SCruoutoalu we OPYTWeemer IRE” TEE DA” TAG ns aw. 


46 


Mechamck Dyalling. 

to the edge: of the third Line, and mark them in ſuc- 
ceſfion, from the beginning with 10, 20, 3o, to go : 
and the fifth Diviſions you may draw halt way between 


the ſecond and the third parallel Lines ; the fingle Di- 


viſions only between the two firſt parallel Lines. So 1s 
your Line of Chords made. 


The Uſe of the Line of Chords. 


S its [uſe is very eaſie, {o1rs convenience 1s very 


great; for placing one Foot of your Compaſſes 


atft« fixſt Diviſion on the Scale, and opening the orher 


to the 4th Degree, you may with the points of your 


Compalte, cf extended) deſcribe a Circle, and the ſe- 
veral Divggns,.on the Scale ſhall be -the . Degrees of 
the four Qaidrants of that Circle, as you may try by 
working baCtyards, to what you were juſt now taught 
in the making tre Scale : For as before you meaſured 
the diſtance of the Degrees of the Quadrant, and tranſ- 
ferr'd them to the Sci. ſo now you only meaſure the 
Diviſions on the Scale, and transfer them to the Qaua- 
arant , Semi-Circle, or :yhole Circle deſcribed on your 
Paper. For Exazzple. 

If you would meaſure 3o Degrees in your deſcribed 
Circle, place one Foot of your Compaſſes at the begin- 
ning of Divitions on the Scate, asat A, and extend the 


other Foot to the Diviſion: marked 30, and-that di- 


ſtance transferred to the Circle, ſhall be the diſtance of 


'3o Degrees 1n that Circle. Do the like for any other 


number of Degrees. | 
You may draw your Dyal firſt on a large ſheet of 

Paper, if your Dyal Plane be ſo large, if it be not ſo 

large, draw it on a {maller piece of Paper; Then rub 


the back-ltde of your Paper-Dyal with Small coal, till it 


be 
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Mechanick Dyalling. 47 
be well black't ; and laying your Paper Dyal on your 
Dyal Plane, ſo that the Eaſt, Weſt, North , or South 
Lines of your Paper agree exactly with the Eaſt, Weſt, 
North , or South {cituarion of your Dyal Plane, Then 
with Wax or Pitch faſten che Corners of the Paper on | 
the Plane, and laying a raight Ruler on.the Hour-Lines | 
of your Dyal, draw with the blunted point of a Needle | 
by the ſide of the Ruler, and the Smal-coal rub!d; oathe 
back-ſide the Paper will leave a mark of the Lines. on R 
the Plane. 2, 
If you will have the Lines. drawn Red, you may: rub 
the back ſide of your Paper with Vermillion; if Blew, 
with Yerditer; if Yellow with Orpiment, &c. Then 
draw upon theſe marked Lines. with. Oyl. Colours, as- 
you pleaſe, DN nn _ 
If your Dyal De- 
Cline far towards the 
Eaſt or Weſt, the 
Hour Lines ( unleſs 
projected to a very 
oreat length) willrun 
very clole-to one an- 
other ;. therefore in 
this caſe you muſt 
project your Dyal 
on a large Table, or 
ſdmetimes on the: 
Floor of aRoom, and 
| cut it off as far as. TT 
| you think good , from the Center ; for the further frons 


. : 
che Center, the larger the diſtance of:the. Hour-lines... 
] See the Figare. pos | 
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48 Mechanick Dyalling. 
An Explanation of ſome Words of Art uſed in this 
AE; The meeting or joyning of two Lines. 
Arch. A part of a Circle. R [ 

Axis, The ſtraight Line that runs through the Center 
ofa Sphere, and both ways through the Circumference : 
though in Dyalling it is all one with the Diameter of a 
Circle, 

Clinatory. See Fol. 8,9, 10. 

Chord. See Fol. 44, 45, 46. 

Complement. The number that is wanting to make up 
another number :9o Degr. or x 80 Degr. or 360 Degrees. 

Contingent. A Linecroflingthe Subſtile at right Angles. 

Degree. See Fol. 12. 

Diameter. The longeſt ſtraight Line that can be con- 
tained within a Circle, viz. the Line that paſſes through 
the Center to the Circumference both ways. 

Dyer Fave. See Fob 7% thi: 

Elevation of the Pole, So many degrees as the Pote 1s 
elevated above the Horizon. 

Equinoftial. The EquinoGial is a great Circle that runs 
evenly between the two Poles of the World. But when 
we name the Equino#al in this Book., we mean a {mall 
Circle which repreſents it, and is the Circle or Arch of 
a Circle which 1s divided into equal parts to find there- 
by the unequal -parts on the Live of Contingence. In the 
Elorizontal - Dyal it 1s that Arch of a Circle marked 
44 2 PS WE Te 

Horizon. Is a great Circle :encompaſling the place we 


ſtand upon ; but in Dyaliizg it.is repreſented by a ftrarght 
Line, as in Operaz. III. In the South Dyal the Line VI A VI 
is the Hor:tzontal Line, | 
Latitude. The Latitude of a Place is the number of 
De- 
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Mechanick Dyalling. 49 
tained between the Equinoft ial fob the plies 
By RT A ret. 

$70 of Contingence. - See Contingent. »s 
Magnetick Needle The'Needle touch'd with rY Wood: 
fone, to make it.point to the North. 

Meridian, is a great Circle of Heaven paſſing throygh 
the North and South points' of the Horizon; but in 
Dyalling It 45 repreſented by a ſtraight Line, as in, Ope- 
x#7.qII. in the Horizontal Djal'the Line XII A i3s Fry 
&lan Line. 

Nadir. The point direQtly under our Feet. | 

_Nantice{ Compaſs, Is the Compaſs .uſed by Navi parors, 
whereon is Marked out all rhe *.32 Winds or PoINts of the 
Compaſs. -: :- | ks 4 

Oblique Plane. See Fol 7. ON ONT, 7 00 

Parallel RPE. 0 os ITN 

Perpendicular. See Pd. AY | 

Pole. The North or South Points on the Globe of the 
Earth, are called North or South Pole. - + 


Quadrant. The fourth part of a Circles © bo 4 


Radius. Halt the Diameter of a Cirete, -- © 

Right Angle. A ftrajght Line that falls\ peipendiculars 
ly upon another Araight Line, makes at the meeting of” 
thoſe two Lines a Right Angle. 

Semi.Circle. Half a Circle. + 

Semi-Diameter, The ſame Radius is. 


. Sphere. The higheſt Heaven: with all its imagined 


Circles is called the Sphere, 
- Stile, The Gnomon or Cock of a Dyal. 4 
Subſtile. The Ligne the Stile ſtands on upon a Dyal 
Plane. 
Triangle. A- Figure conblting of 2 Sides and 3 Angles: 
Rn The Point DireCly over our: Head, Kart 
ooo Ds 
G i A C 4- 
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the_Earlo 
nary made up wp s, and with the Projection at Botrom 50 8. 


and Terreſtrial, Spheres, Maps ,. Sea-Plats, 
Mathematical Inſtruments , and Books , made 


and feld by J. Moxon, at the Sign of Atlas 
£ mm Warwick Lane. he 


Croats 26 Inches the Diameter. The Price 20 |. the Pair. 

GLOBES near 1 5 Inches Diameter. The Price 4 /. 

GLOBES 8 Inches Diameter, The Price 21. 

GLOBES 6 Inches Diameter. The Price 1 /. 10 5, 

- The Engliſh ſhGLOB E, invented by the Ri ht Honovrable 
Caftlemdin, / 12/Inches Diameter. Price- ordi- 


Beſt made up 5 /. 


CONCAVE HEMISP HERES of the Fn Oaks, which 
ſerves for a Caſe to a Terreſtrial Globe 3 Inches Diameter , 
made portable for the Pocket. Price 15 5. 


. SPHERES, according to the Copernican Hypotheſis s, both Ge-. 


neral and Particular, 20 Inches Diameter. Price ofthe General 
51. of the Particular 6. of both together 10 1. ' 


SPHERES, according to the Prolomarck, Syſtem, 14 Inches 
O1ameter. Price.3 Fa 


SPHERES, zeccording to the. Protomaick, Syſtem 8 Inches 
Diameter. Price 1 1. 10. 5. 


Gunter's Quadrant , 13 Inches Radius, printed on Paper, 
and paſted ona Board, with a NeCturnal on the back- ſide. Price 
Jo $. 

Gunter's Quadrant, 4 Inches Radius, priated on Paper, and 
paſted- on Braſs, with a NoC@turnal on the' back-ſide, and 2 


Wooden Cafe covered with Leather fit for it. A new Inven- 


tion contrived for the Pocket. Price 6 5. 


A large Map of the World ,, 10 Foot long , and 7Foot deep, 


palited on Cloth and coloured. Price 2 /. 
A Mapof all theWorld , 4 Foot long, and 3 Foot deep, pa- 
Ked on Cloth and coloured. Price 10 5. in Sheets 2 5. 6 d. 

A Map of the Engliſh Empire is America, deſcribing all Pla- 


CCS 


A Caralopmr of G LO B r S, Celeſtial 


: 
: 


PE” TT RE 


ces inhabited thereþy the Expliſh Nation, as well on the Iſlands 
as on the Continent. Price 15 5. 

Six Scriptural Maps , 1..Ofall the Earth , and how after the 
Flood it was divided among the Sons of Noah. 2. Of Parg- 
diſe , or the Garden:of Eden, with the Countries circumjacent 
inhabited by the Patriarchs. 3. The 40 years travel of the 
Children of 1ſrael through the Wilderneſs, 4. Of Canaan, or 
the Holy Lana, and how it was divided among the.twelve Tribes 
of Iſrael ,” and travelled through by our Saviour and his Apo- 
ſtles. The Travels of St. Pas! , and others of the Apoſtles , 
in theic propagating the Goſpel. 6. Feruſalem , as it.ſtoud in 
our Saviour's time; with a. Book of Explanations to theſe 
Maps » Entituled, Sacred Geography. Price 6. 5. uſeful to be 
bound up with Bibles. | 

A Sea-Plat, or Map of all the World, according to Mere 


5 
cator,1n two large Royal Sheets of Paper ; ſet forth by Mr. Ed- 
ward Wriht, and newly corrected by Joſeph Moxon, &c. 
Price'2 5. ApEn 


Sea-Plats for Sailing to all parts of the World. Price 6 d. the 
Sheet. 


The famous City of Battavia in the Eaſt Indies , built and in- 
habited.by the Durch , curiouſly E 


al Engraved, aud Printed an four 
large Sheets of Royal Paper. Price 2 s. 6 4. 


Aſmall Mep of all the World , with Deſcriptions , on one 
Sheet. Price 6 4. 


A New Map of the Kingdom of Ireland, in one Royal Sheet 
of Paper, price 1 5. by F. Moxon. 


A New Map of England, ſhewing the Roads from Edinburgh 
to Londoz , in 2 Sheets ; Price 1 s. By F. Moxon. 

A New Map of Scotland, in one Royal Sheet, Price 1.5. by 
Fe. Moxon. 


- ' North and South Hemiſpheres 16 Inches Diameter projected 
on the Poles of the World , the South according to Mr. Haley's 


OR with a Horizon. Price in Sheets 2. 6 d. Made 
up 6s. 
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A member of the Royal Society, and Hydrographer to the 


Kings moſt Excellent Majeſty.. Pcice 5 5. 
©- The'uſe of the Copernican Spheres , teaching to ſolve the-Phe» 
wntna by them, as eaſtly as by the Prolomaick, Spheres ;| by. fo- 
feph Moxon, &C. Price 4. Yap i o | $ 7 1 EET] 
«  Wright”s CorreQtion..of Errors in'the Art of. Navigation. 
Price 8 5. 6 2045 IR IP IPG RB VIS, Oz 
: New and rare Inventions, of Water-works ,: teaching how to 
raiſe Water higher than the Spring. By which Invention, the 
Perpetual Motion is propoſed , many, hard Labours performed, 
and varieties of Motion and Sounds produced. By 1/aac de Gans, 
Engincer'to King Charles the Firſt. Price 85. Þ oo ob 
- "Praftical Pevſpetive , or Perſpective maze eaſie. Teaching by 
the Opticks hoy, to. delineate 211, Bodies, . Buildings, and Land- 
$kips, &'s. By the Catoptricks, how to delineate confuſed Ap- 
pearances, ſo as when ſeen in a.Mirrour-or Poliſh*d Body of any 
mrtended Shape , the,Reflection ſhall ſhew a Deſign..: By the 
D:opt#icks-; how to draw part of many Figuresinta one; when 
ſeen through, a Glaſs*or Chriffal cait, 1nto ,many. Faces. Ry: Fo- 
Feph Moxon, &c.- kg COT er = WRT Se I 
An exa® Survey of the 14crocoſwm, being an Anatomyoff the 
Bodies of Man and Woman, wherein the Skin, Veins, Nerves, 


Muſcles , Bones, Sinews , and Ligaments are acurately delinea- * 


ted. Engrayen on large Copper Plates , Printed and. curiouſly 
Paſted together , fo as at firſt ſight you My behold;all the parts 
'of May and Womis;; ant byturning up of ſeveral Diſſetions.of 
the Papers, take a view of all their.lnwards ;. with -Alphabcti- 
cal References fo the Names of every Member and parrt of. the 
Body. Set forth in Latin by Remelinus and Michacl Spaher of 


Tyrol ; and Engliſhed by Fohn Iraton, Chyrurgion ; and laſtly, 
peruſed and corrected by ſeveral Anatomiſts. Price 14. s.. 
Vignola, or the Compleat Architeft ; ſhewing in a plain 2nd 
eaſie way, the Rules of the five Orders in Architefture, viz. Tuſ- 
en, Dorick , Jonick, Corinthian , aad Compoſite ,, whereby any. 
that can but read and underſtand Engliſh, may readily learn the - 
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Proportions that all Members in a Building -have: to one ano» 


ther :: Set forth by Mr. James Barrozzio:of Yi pnola,and: Tranfla- 
ted into Engliſh by Foſeph Maxon, &c., Price 3:5:9d.. 1 -& + 
- . Chriſt iolagia, ora briet buttrue Account of the certain Year, 
Month , Day, and Minute'of.the Birth of Feſus Chriſt. By Jobj: 
Butter ,, B.D; and Chaptain to 'his. Grace. Fames Duke of Or- 
ond, &c. and Rector of -Lichborough inthe Dioceſs of Perer- 
borou hb. Price BA 6d. [11'S > at MIENELLD N \ 
',A Tujor to: Aſtrology, or  Aſtraltogy made exſie ; being a plain 
Introduction to the whole Art of Aſtrology, whereby the-mean- 


eſt Apprehenfion may learn td EreCcta Figure ,/ ard by the: ſame 


to give a determinate Judgment upon any Queſtion or Nativity 
whatſoever. Alſ6 new Fables of Houſes, calculated for the 
Laticude of FL degr. 32 minutes. Alſo: Tables of Right and 
Oblique Aſcenſions to 6 degr. of Latitude. Whereunto is added 
an Ephemeris for three years z with all other neceſſary Tables 
that! belong to the Art of Afrology. Alſo. to Erctt a Figure 
the Rational way,. by the Tables of Triangles, more methodj- 
cally than hath yer been publiſhed , digeſted into a ſmall Pocket 
Volume, for the-conveniency of thoſe that Erect Figures abroad. 
By W. Eland. Price 2 s. | | [Ee 
The Uſe of a Mathematical Inſtrument ealled a Quadrarr, 
ſhewing very plainly: and eaſily to know the exatt Heighth-and 
Diſtance of any. Steeple; Tree or Houſe, &c. Alſfo.to know 
the 'Hour of the Day by it; the heighth of:the:Sun, Moon;; or 
Stars; and toknow the time of the Sun-Riſing, andthe Length 
of every day in the year, the Place of the Snn in the Ecliptick, 
the Azimuth , Right-Afcenſfion, and Declination of the Sun: 
with many other neceſſary and delightful Concluſions : perform- 
ed very readily. Alſo 'the Uſe of the Nothurnal; whereby, you 
may. learn to- know the'Stars. in” Heaven.and the Hour of the 


Night by them ; with many ether. delightful Operations. . Pxice 


A brief Diſcourſe-of .a Paſſage by the North Pole, to :Fapar; 
China. &c-' pleaded by three Experiments and. Anſwers to all 
ObjeCtions. that can»be urged againſt a Paſſage that way : As 
1. By a Navigation into the North-Pole, and. two Degrees ber 


yond- it. 2. By, a Navigation \'from*Japaxtowards the North= 


Pole. 3 By an Experiment made by the Czar of 7duſcovy 4 
whereby appears , that to the Northward of Neva Z —_ is 
| | > | 2 Ircs 


: 
f 


a free and open Seca as far as Japer, Chine, &c. , With a Map 
of all the, difcovered Land neareſt to the Pole. By Joſeph Max 
xon, &c, Price 6:9; $9Y ' 

Regule Trium Ordinum Literarum Typographicarum,; Or the 
Rules of the three- Orders of Print-Letters , wz. the Roman, 
Tralick,, and Engliſh, Capitals and ſmall ; ſhewing how they are 
compounded of Geomerrick, Figures , and moſtly made by Rule 
and Compaſs. Uſeful for Writing-Maſters,. Painters, Carvers, 
Mafons ;' and others that are lovers of Curioſity. -By ' 7oſeph 
Afoxon, &c.Price 5 5. :4. £12] 43:1! 

The Uſe of the Aſtronomical Playing Cards, teaching an or- 
dinary Capacity by them tobe acquainted with all the Stars in 
Heaven ; to know their Places, Colours, Natures and Bigneſſes, 
Alſo the Poctical Reaſons for every Conſtellation. Very uſeful, 
pleaſant , and delightful for all lovers of Ingenuity, By Foſepb 
Moxon, &c. Price 6 4. Ft 

The Aſtrenomical Cards, By Joſeph Moxon, &c, - Price plain 

x 5. Coloured 2 5. beſt coloured, and the Stars pilt 5 s. - 
Geographical Playing Cards, wherein is exactly deſcribed all 
the Kingdoms of the Earth, curiouſly engraved. Price Plain 1 5s. 
Coloured z 5. beſt Coloured and Gilt 5 5. the Pack. | 

The Genteel Houſe keepers Paftime ; or, the Mode of Car- 
ving at the Table, repreſented in a Pack of Playing Cards, By 
which, together with the Inſtructions in the Book, any ordina- 

Capacity may eaſily learn how to-Cut up , or Carve in Mode, 
al the moſt uſnal Diſhes of Fleſh, F:ifh, Fowl, and Zakd Meats : 
and how to make the ſeveral Services of the ſame at the Table ; 
with the ſeveral Sawces and Garniſhes proper to each Diſh of 
Meat. Set forth by ſeveral of the heſt Maſters in the Faculty of 
Carving, and publiſhed for publick uſe: Price 6 4. _ 

Carving Cards. By the beſt Carversat the Lord Mayor's Table 
Price 1 5. 4 11 6 Re; 

Compendium Euclidis Curioſi, Or, Geometrical Operations. 
Shewing how with one ſingle opening of the Compaſſes, and a 
ſtraight Ruler, all the Propoſitions of Exclid”s firſt tive Books are 
performed. Tranſlated out of Dxtch into Exglijh. By Foſeph 
Moxon, &c. Price ts, _ 

An Introdultion to the Art of Sproies. By Sir Jonas Moor. 
Price 6 &. | 

Two Tables of Raxyes , hip 20 the Degrees of ſoun- 

. Mes 


te, By Henry Bond Senior. Price 6 
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Aechanick Exerciſes : Or, the DoCtrine of Handy-Works, in 
nine Monthly Exerciſes. The firſt Three, viz. Numb. 1. Numb. 
I. Numb. 1]. teaching the Art of Smithing, The ſ:cond Three , 
viz. Numb. IV. Numb. V. Numb. VI. teaching the Arr of 
Foynery. The third Three, viz. Numb. VIE. Numb. VIII. Numb. 
IX. teaching the Art of Honxſe-Carpentery. Accommodated 
with ſuitable Engraved Figures. By Foſeph Moxon, &c. Price 
of each Monthly Exerciſe 6 4d. 

Mechanick Dialling ; Teaching any Man, though of an ordi- 
nary Capacity , and unlearned in the Mathematicks, to draw 
a true Sun-Dial on any Given Plain, however ſituated ; only 
with the help of a ſtraight Ruler and a pair of Compaſſes; and 
without any Arithmetical Calculation. By Joſeph Moxon, &Cc. 
Price 1 5.64. 

At the place aforeſaid, you may alfo have all manner of 
Haps, Sea-Plats, Drafts, Mathematical Books, Inſtruments, &c. 
at the loweſt Prizes. 

There is invented by the Rirht Houonrable the Earl of Caſtle- 
main, 4 new kind of Globe, call'd ( for diſtinition ſake ) the 
En2liſh Globe; beang a fix*d and immovable one , performing what 
the Ordinary ones do, and much more , even without their nſual 
Appendancies ; as Wooden Horizons, Brazen Meridians, Ver- 
tical Circles, &'c. For it Compoſes it ſelf ro the ſite and Poſition 
of the World without the Mariners Compaſs , or the like forreign 
Help ; and beſides other uſeful and ſurpriſins Operations ( relating 
beth to the Sun and Moon, and performed by the Shade alone) we 
have by it not ouly the conſtant proportion of Perpendiculars to their 
Shades , with ſeveral Corollaries thence ariſing , but alſo an eaſie, 
new, and moſt compendious way of deſcribing Dyals 0 all Planes, 
as well Geometrically , as Mechanically : mot of which may be 
rauzhe any one in few Hours , though never ſo unacquainted with 
Mathematicks. 

To this 1s added on the Pedeſtal a Projettion of all the appear- 
3ng Conſtellations in this Horizon, with their Figures and Shapes. 
And beſides; feveral new things in it differing from the com- 
mon Aſtrolave ,, ( tending to a clearer and quicker way of Opera- 
ring ) the very Principles of alt Steriographical Projettions are laid 
down, and Mathematically demonſtrated ; #5 is every thin, elſe 
of Moment throughout the whole Treatiſe. 
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